Structure of tetanus toxin. Demonstration and separation of a specific enzyme converting intracellular tetanus toxin to the extracellular form.
Protease activity has been demonstrated in culture supernatants of Clostridium tetani at various stages of fermentation. Gel chromatography of the concentrated filtrates revealed the presence of three enzymatically active fractions eluting at separate positions off the column. The smallest protease was found to "nick" the single chain intracellular tetanus toxin, producing the extracellular, two-chain structure of the molecule. As little as 3 ng of active protease were sufficient to cleave 50 microgram of intracellular tetanus toxin, suggesting that this enzyme is responsible for the observed structural change of the toxin molecule during its release into the culture medium. By comparison, the second protease, eluting at an intermediate position, exhibited only marginal activity towards intracellular toxin. The third, largest, enzyme was not active under the conditions of the assay. However, the latter protease effectively hydrolyzed low molecular weight histidyl peptides, and it is concluded that this enzyme is similar to the one described by Miller, P.A. Gray, C.T., and Eaton, M.D. (1960) J. Bacteriol. 79, 95-102. The properties of the partially purified enzymes, including their differential behavior towards a number of protease inhibitors, are reported.